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M I N D
A QUARTERLY REVIEW

or

PSYCHOLOGY AND PHILOSOPHY.

L—EDUCATION AS A SCIENCE,

THE scientific treatment of any art consists partly in applying
the principles furnished by the several sciences involved, as
chemical laws to agriculture ; and partly in enforcing, through-
out tie discussion, the utmost precision and rigour in the
statement, deduction and proof of the various ma-rima or rules
that make up the art.

Both fecundity in the thoughts and clearness in the directions'
should attest the worth of the scientific method.

DEFINITIONS OF THE SCOPE OF EDUCATION.

First, let me quote the definition embodied in the ideal of the
founders of the Prussian National System. It is given shortly as
" the harmonious and equable evolution of the human powers ";
at more length, in the words of Stein, " by a method based on
the nature of the mind, every power of the soul to be unfolded,
every crude principle of life stirred up and nourished, all one-
sided culture avoided, and the impulses on which the strength
and worth of men rest, carefully attended to". (Donaldson's
Leeturts on Education, p. 38.) This definition, which is pointed
against narrowness generally, may have had special reference to
the many omissions in the schooling of the foregone times: the
leaving out of such things as bodily or muscular training ;
training in the senses or observation; training in art or refine-
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2 Education as a Science.

ment. I t farther insinuates that hitherto the professed teacher
may not have done much even for the intellect, for the higher
moral training, nor for the training with a view to happiness or
enjoyment.

Acting on this ideal, not only would the educator put
more pressure altogether on the susceptibilities of his pupils:
he would also avoid over-doing any one branch; he would con-
sider proportion in the things to be taught. To be all language,
all observation, all abstract science, all fine art, all bodily ex-
pertness, all lofty sentiment, all theology,—would not be accepted
as a proper outcome of any trainer's work.

The Prussian definition, good so far, does not readily accommo-
date itself to such circumstances as these :—namely, the superior
aptitude of individuals for some things rather than for others ;
the advantage to society of pre-eminent fitness for special
functions, although gained by a one-sided development; the
difficulty of reconciling the ' whole man' with himself; the
limited means of the educator, which imposes the necessity of
selection according to relative importance.

Although by no means easy, it is yet possible to make
allowance for these various considerations, under the theory of
harmonious development; but after the operation is accomplished,
the doubt will arise whether much is gained by using that
theory as the defining fact of education.

In the very remarkable article on Education contributed by
James Mill to the Encyclopaedia BrUannica, the end of Education
is stated to be " to render the individual, as much as possible,
an instrument of happiness, first to himself, and next to other
beings". This, however, should be given as an amended
answer to the first question of the Westminster Catechism—
" What is the chief end of man ?" The utmost that we could
expect of the educator, who is not everybody, is to contribute
his part to the promotion of human happiness in the order
stated. No doubt the definition goes more completely to the
root of the matter than the German formula. I t does not
trouble itself with the harmony, the many-sidedness, the whole-
ness, of the individual development; it would admit these just
as might be requisite for securing the final end.

James Mill is not singular in his over-grasping view of the
subject. The most usual sub-division of Education is into
Physical, Intellectual, Moral, Eeligious, Technical. Now when
we enquire into the meaning of Physical Education, we find
it to mean the rearing of a healthy human being, by all the
arta and devices of nursing, feeding, clothing and general
regimen. Mill includes this subject in liis article, and Mr.
Herbert Spencer devotes a very interesting chapter to it
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Education as a Science. 3

in his work on Education. I t seems to me, however, that
this department may be kept quite separate, important though
it be. I t does not at all depend upon the principles and con-
siderations that the educator, properly so called, has in view in
the carrying on of his work. The discussion of the subject
does not in any way help us in educational matters, as most
commonly understood ; nor does it derive any illumination from
being placed side by side with the arts of the recognised teacher.
The fact of bodily health or vigour is a leading postulate in
bodily or mental training, but the trainer does not take upon
himself to lay down the rules of hygiene.

The inadvertence, for so I regard it, of coupling the Art of
Health with Education is easily disposed of, and does not land
us in any arduous controversies. Very different is another
aspect of these definitions: that wherein the end of Education
is propounded as the promotion of human happiness, human
virtue, human perfection. Probably the qualification will at
once be conceded, that Education is but one of the means, a
single contributing agency to the all-including end. Neverthe-
less, the openings for difference of opinion as to what constitutes
happiness, virtue or perfection, are very wide. Moreover, the
discussion has its proper place in Ethics and in Theology, and
if brought into the field of Education, should be received under
protest

Before entering upon the consideration of this difficulty, the
greatest of all, I will advert to some of the other views of
Education that seem to err on the side of taking in too much.
Here, I may quote from the younger Mill, who, like his father,
and unlike the generality of theorists, starts more scicntifico
with a definition. Education, according to him, " includes
whatever we do for ourselves, and whatever is done for us by
others, for the express purpose of bringing us nearer to the
perfection of our nature; in its largest acceptation, it comprehends
even the indirect effects produced on character and on the
human faculties by things of which the direct purposes are
different; by laws, by forms of government, by the industrial
arts, by modes of social life; nay even by physical facts not
dependent on the human will; by climate, soil, and local
position ". He admits, however, that this is a very wide view
of the subject, and for his own immediate purpose advances a
narrower view, namely—" the culture which each generation
purposely gives to those who are to be its successors, in order
to qualify them for at least keeping up, and, if possible, for
raising, the improvement which has been attained". (Inaugural
Address at St. Andrews, p. 4.)

Besides involving the dispute as to~what constitutes 'perfection/
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4 Education as a Science.

the first and larger statement is, I think, too wide for the most
comprehensive Philosophy of Education. The influences
exerted on the human character by climate and geographical
position, by arts, laws, government and modes of social life,
constitute a very interesting department of Sociology, and liave
their place there and nowhere else. What we do for ourselves,
and what others do for us, to bring us nearer to the perfection
of our nature, may be education in a precise sense of the word,
and it may not. I do not see the propriety of including under
the subject the direct operation of rewards and punishments.
No doubt we do something to educate ourselves, and society
does something to educate us, in a sufficiently proper acceptation
of the word; but the ordinary influence of society, in the
dispensing of punishment and reward, is not the essential fact
of Education, as I propose to regard it, although an adjunct to
some of its legitimate functions.

Mill's narrower expression of the scope of the subject is not
exactly erroneous ; the moulding of each generation by the one
preceding is not improperly described as an education. I t is,
however, grandiose rather than scientific. Nothing is to be
got out of it. It does not give the lead to the subsequent
exposition.

I find in the article ' Education,' in Chambers's Encyclopedia,
a definition to the following effect:—" In the widest sense of the
word a man is cducaUd, either for good or for evil, by everything
that he experiences from the cradle to the grave [say, rather,
' formed,' ' made,' ' influenced *]. But in the more limited and
usual sense, the term education is confined to the efforts
made, of set purpose, to train men in a particular way—the
efforts of the grown-up part of the community to inform the
intellect and mould the character of the young [rather too much
stress on the fact of influence from without]; and more
especially to the Labours of professional educators or school-
masters." The concluding clause is the nearest to the point—
the arts and methods employed by the schoolmaster; for,
although he is not alone in the work that he is expressly devoted
to, yet he it is that typifies the process in its greatest singleness
and purity. If by any investigations, inventions or discussions,
we can improve his art to the ideal pitch, we shall have done
nearly all that can be required of a science and art of Education.

I return to the greater difficulty—namely, the question what
is the end of all teaching; or, if the end be human happiness
and perfection, what definite guidance does this furnish to the
educator? I have already remarked that the enquiry is ac-
knowledged to belong to other departments; and, if in these
departments clear and unanimous answers have not been
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Education at a Science. 5

arrived at, the educationist is ilot bound to make good the
deficiency.

For this emergency, there is one thing obvious, another less
obvious; the two together exhausting the resources of the
educator.

The obvious thing is to fix upon whatever matters people are
agreed upon. Of such the number is considerable, and the
instances important. They make the universal topics of the
schools.

The less obvious thing is, with reference to matters not agreed
upon, that the educator should set forth at what cost these
doubtful acquisitions would have to be made; for the cost must
be at least one element in the decision respecting them. Who-
ever knows most about Education, is best able to say how far
its appliances can cope with such aims as softening the manners,
securing self-renunciation, bringing about the balanced action of
all the powers, training the whole man, and so forth.

We shall see that one part of the science of Education
consists in giving the ultimate analysis of all complex growths.
It is en such an analysis that the cost can be calculated; and by
means of this, we can best observe whether contradictory
demands are made upon the educator.

What we have been drifting to, in our search for an aim, is
the work of the schooL This may want a little more paring
and rounding to give it scientific form, but it is the thing most
calculated to fix and steady our vision at the outset.

Now in the success of the schoolmaster's work, the first and
central fact is the plastic property of the mind itself. On this
depends the acquisition not simply of knowledge but of every-
thing that can be called an acquisition. The most patent
display of the power consists in memory for knowledge
imparted. In this view the leading enquiry in the art of Educa-
tion is how to strengthen memory. We are therefore led to
take account of the several mental aptitudes that either directly
or indirectly enter into the retentive function. In other words,
we must draw upon the science of the human mind for what-
ever that science contains respecting the conditions of memory.

Although memory, acquisition, retentiveness, depends mainly
upon one unique property of the intellect, which accordingly
demands to be scrutinised with the utmost care, there are
various other properties, intellectual and emotional, that aid in
the general result, and to each of these regard must be had, in a
Science of Education.

We have thus obtained the clue to one prime division of the
subject—the purely psychological part. Of no less consequence
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6 Education as a Science.

is another department at present without a name—an inquiry
into the proper or natural order of the different subjects,
grounded on their relative simplicity or complexity, and their
mutual dependence. I t is necessary to success in Education
that a subject should not be presented to the pupil, until all
the preparatory subjects have been mastered. This is obvious
enough in certain cases: arithmetic is taken before algebra,
geometry before trigonometry, inorganic chemistry before
organic; but in many cases, the proper order is obscured by
circumstances, and is an affair of very delicate consideration.
I may call this the Analytic or Logical department. of the
theory of Education.

I t is a part of scientific method to take strict account of
leading terms, by a thorough and exhaustive enquiry into the
meanings of all such. The settlement of many questions rein-
ting to education is embarrassed by the vagueness of the single
term 'discipline'.

Farther, it ought to be pointed out, as specially applicable to
our present subject, that the best attainable knowledge on any-
thing is due to a combination of general principles obtained
from the sciences, with well conducted observations and experi-
ments made in actual practice. On every great question there
should be a convergence of both lights. The technical expres-
sion for this is the union of the Deductive and Inductive
Methods. The deductions are to be obtained apart, in their
own way, and with all attainable precision. The inductions are
the maxims of practice, purified, in the first instance, by wide
comparison and by the requisite precautions.

I thus propose to remove from the Science of Education
matters belonging to much wider departments of human conduct,
nnd to concentrate the view upon what exclusively pertains to
Education—the means of building up the acquired powers of
human beings. The communication of knowledge is the ready
type of the process, but the training operation enters into parts
of the mind not intellectual—the activities and the emotions;
the same forces, however, being at work.

Education does not embrace the employment of all our
intellectual functions. There is a different art for directing the
faculties in productive labour, as in the professions, in the
original investigations of the man of science, or the creations of
the artist. The principles of the human mind are applicable to
both departments, but although the two come into occasional
contact, they are BO far distinct that there is an advantage in
viewing them separately. In the practical treatise of Locke,
entitled 27ie Conduct of th« Understanding, acquisition, pro-
duction, and invention are handled promiscuously.
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Education as a Science. 7

BEABINGS OF PHYSIOLOGY.

The science of Physiology, coupled with the accummulated
empirical observations of past ages,.is the reference in finding
out how to rear living beings to the full maturity of their
physical powers. This, as we have said, is quite distinct from
the process of Education.

The art of Education assumes a certain average physical health,
and does not enquire into the means of keeping up or increasing
that average. Its point of contact with physiology and hygiene
is narrowed to the plastic or acquisitive function of the brain—
the property of fixing or connecting the nervous connections
that underlie memory, habit and acquired power.

But as physiology now stands, we soon come to the end of
its applications to the husbanding of the plastic faculty. The
enquiry must proceed upon our direct experience in the work of
education, with an occasional check or caution from the
established physiological laws. Still, it would be a forgetting
of mercies to undervalue the results accruing to education from
the physiological doctrine of the physical basis of memory.

On this subject, physiology teaches the general fact that
memory reposes upon a nervous property or power, sustained
like every other physical power by nutrition, and having its
alternations of exercise and rest. It also informs us that, like
every other function, the plasticity may be stunted by inaction,
and impaired by over-exertion.

As far as pure physiology ia concerned, I invite everybody to
reflect on one circumstance in particular. The human body is
a great aggregate of organs or interests—muscles, digestion,
respiration, senses, brain. When fatigue overtakes it, the organs
generally suffer; when renovation has set in, the organs gene-
rally are invigorated. This is the first and most obvious
consequence. It has next to be qualified by the remark that
human beings are unequally constituted as regards the various
functions; some being strong in muscle, others in stomach,
others in brain. In all such persons the general invigoration is
unequally shown ; the favoured organs receive a share pro-
portioned to their respective capitals : to him that hath shall be
given. Still more pertinent is the farther qualification, that the
organ that happens to be most active at the time receives more
than its share; to exercise the several organs unequally is to
nourish them unequally.

To come to the point as regards our immediate object. To
increase the plastic property of the mind, you must nourish the
brain. You naturally expect that this result will ensue when
the body generally is nourished: and so it will, if there be no
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' 8 Education as a Science.

exorbitant demands on the part of other organs, giving them
such a preference as to leave very little for the organ of the
mind. If the muscles or the digestion are unduly drawn upon,
the brain will not respond to the drafts made upon i t Obvereely,
if the brain is constituted by nature, or excited by stimulation,
so as to absorb the lion's share of the nutriment, the opposite
results will appear; the mental functions will be exalted, and
the other interests more or less impoverished. This is the situa-
tion for an abundant display of mental force.

But we must farther distinguish the mental functions them-
selves ; for these are very different and mutually exclusive.
Great refinement in the subdivisions is not necessary for the
illustration. The broadest contrast is the emotional and the
intellectual—feeling as pleasure, pain or excitement, and feeling
as knowledge. These two in extreme manifestation are hostile
to each other: under extreme emotional excitement the intellect
suffers; under great intellectual exertion the emotions subside,
(with limitations unnecessary for our purpose).

But Intellect in the largest sense is not identical with the
retentive or plastic operation. The laws of this peculiar phase
of our intelligence are best obtained by studying it as a purely
mental fact. Yet there is a physiological way of looking at it
that is strongly confirmative of our psychological observations.
On the physical or physiological side, memory or acquisition is
a series of new nervous growths, the establishment of a number
of beaten tracks in certain lines of the cerebral substance. Now
the presumption is, that as regards the claim for nourishment
this is the most costly of all the processes of the intelligence.
To exercise a power once acquired should be a far easier thing,
much less expensive, than to build up a new acquirement. We
may be in sufficiently good condition for the one, while wholly
out of condition for the other Indeed success in acquirement,
looking at it from the physiological probabilities, should be the
work of rare, choice and happy moments: times when cerebral
vigour is both abundant and well-directed.

BEAEING8 OF PSYCHOLOGY.

The largest chapter in the Science of Education must be the
following out of all the psychological laws that bear directly or
indirectly upon the process of mental acquirement. Every
branch of Psychology will be found available; but more
especially the Psychology of the Intellect. Of the three great
functions of the Intellect, in the ultimate analysis—Discrim-
ination, Agreement, Retentiveness—the last is the most

. completely identified with the educative process ; but the others
enter in as constituents in a way peculiar to each. I will
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Education as a Science. 9

select, for my present paper, DISCRIMINATION and RETENTIVE-
NESS ; and mil endeavour to extract from the discussion of
these great intellectual functions everything that they appear
to yield for the ends of the educator. Although I can impart
no novelty to the general statement of these functions, it is
possible to make some unhackneyed remarks on their educational
consequences.

Discrimination.

Mind starts from Discrimination. The consciousness of
difference is the beginning of every intellectual exercise. To
encounter a new impression is to be aware of change: if the
heat of a room increases ten degrees, we are awakened to the
circumstance by a change of feeling; if we have no change of
feeling, no altered consciousness, the outward fact is lost upon
us ; we take no notice of it, we are said not to know it.

Our intelligence is, therefore, absolutely limited by our power
of discrimination. The other functions of intellect, the
Retentive power, for example, are not called into play, until we
have first discriminated a number of things. If we did not
originally feel the difference between light and dark, black and
white, red and yellow, there would be no visible scenes for us
to remember: with the amplest endowment of Retentiveness,
the outer world could not enter into our recollection; the blank
of sensation is a blank of memory.

Yet farther. The minuteness or delicacy of the feeling of
difference is the measure of the variety and multitude of our
primary impressions, and, therefore, of our stirred-up recollections.
He that hears only twelve discriminated notes on the musical
scale, has his remembrances of sounds bounded by these; he
that feels a hundred sensible differences, has his ideas or
recollections of sounds multiplied in the same proportion. The
retentive power works up to the height of the discriminative
power; it can do no more. Things are not remembered if they
have not first been discriminated.

We have by nature a certain power of discrimination in each
department of our sensibility. We can from the outset dis-
criminate, more or less delicately, sights, sounds, touches, smells,
tastes; and, in each sense, some persons much more than others.
This is the deepest foundation of disparity of intellectual
character, as well as of variety in likings and pursuits. If, from
the beginning, one man can interpolate five shades of discrimina-
tion of colour where another can feel but one transition, the
careers of the two men are foreshadowed and will be widely
apart.

To observe this native inequality is important in predestining
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10 Education as a Science.

the child to this or that line of special training. For the actual
•work of teaching, it is of more consequence to note the ways
and means of quickening and increasing the discriminating
aptitude. Bearing in mind the fact that until a difference is
felt between two things intelligence has not yet made the first
•step, the teacher is bound to consider the circumstances or
conditions favourable and unfavourable to the exercise.

(1.) It is not peculiar to discrimination, but is common to
every mental function, to lay down, as a first condition, mental
vigour, freshness and wakefulness. In a low state of the
mental forces, in languor, or drowsiness, differences cannot be
felt. That the mind should be alive, awake, in full force and
exercise, is necessary for every kind of mental work. The
teacher needs to quicken the mental alertness by artificial
means, when there is a dormancy of mere indolence. He has to
waken the pupil from the state significantly named indifference,
the state where differing impressions fail to be recognised as
distinct.

(2.) The mind may be fresh and alive, but its energies may
be taking the wrong direction. There is a well-known antithesis
or opposition between the emotional and the intellectual
activities, leading to a curtain incompatibility of the two.
Under emotional excitement, the intellectual energies are
enfeebled in amount, and enslaved to the reigning emotion. It
is in the quieter states of mind that discrimination, in common
with other intellectual powers, works to advantage. I will
afterwards discuss more minutely the very delicate matter of
the management of the various emotions in the work of
beaching.

(3.) It must not be forgotten that intellectual exercises are in
themselves essentially insipid, unattractive, indifferent. As
exertion, they impart a certain small degree of the delight that
always attends the healthy action of an exuberant faculty ; but
this supposes their later developments, and is not a marked
peculiarity in the child's commencing career. The first circuni-
Btance that gives an interest to discrimination is pleasurable
or painful stimulus. Something must hang on a difference
before the mind is made energetically awake to i t A thoroughly
uninteresting difference is not an object of attention to any one.

The transitions from cold to hot, dark to light, strain to relief,
hunger to repletion, silence to sound, are all more or less
interesting, and all more or less impressive. But then they are
vehement and sensational. It is necessary in order to the
furnishing of the intelligence, that smaller and less sensational
transitions should be felt; the intellectual nature is characterised
by requiring the least amount of emotional flash in order to
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Education as a Science. 11

impress a difference. A loud and furious demonstration
certainly compel attention and end in the feeling of difference,
but the cost is too great to be often repeated.

(4.) The great practical aid to the discovery and the reten-
tion of difference is immediate succession or, what comes to the
same thing, close juxta-position. A rapid transition makes
evident a difference that would not be felt after an interval,
still less if anything else were allowed to occupy the mind in the
meantime. This fact is sufficiently obvious, and is turned to
account in easy cases; but is far from thoroughly worked out
by the teacher and the expositor. Any trifling diversion will
suffice to blind us to its importance.

We compare two notes by sotinding them in close succession ;
two shades of colour by placing them side by side; two weights
by holding them in the two hands, and attending to the two
feelings by turns. These are the plain instances. The com-
parison of forms leads to complications, and we cease to attempt
the same kind of comparison. For mere length we lay the two
tilings alongside; so for an angle. For number, we can place
two groups in contiguous rowB—three by the side of four or five
—and observe the surplus.

Mere size is an affair of simple juxta-positdou. Form, ir-
respective of size, is less approachable. A triangle and a
quadrangle are compared by counting the sides, and resolving
the difference of form into the simpler element of difference of
number. A right-angled, an acute-angled, an isosceles triangle,
must be compared by the juxta-position of angles. A circle
and an oval are represented by the alternatives of curvature
and diameters; in the one the curvature uniform, and the
diameters equal, in the other, the curvature varying and the
diameters unequal. The difference between a close and an open
curve is palpable enough.

The geometrical forms are thus resolvable into very simple
bases of comparison: and the teacher must analyse them in the
manner now stated. For the irregular and capricious forms, the
elementary conceptions are still the same—lineal size, number,
angular size, curvature—but the mode of guiding the attention
may be various. Sometimes there is a strong and overpowering
similarity, with a small and unconspicuous difference; as in our
ciphers (compare 3 and 5), and in the letters of our alphabet
(C, G), and still more in the Hebrew alphabet. For such com-
parisons, the difference, such as it is, needs to be very clearly
drawn or even exaggerated. Another method is to have
models of the same size to lay over one another, so as to bring
out the difference through the juxta-position. By a distinct
effort, the teacher calls on the learner to view, with single-
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12 Education as a Science.

minded attention, the differing circumstance, and afterwards to
reproduce it by his own hand. One express lesson consists in
asking the pupil what are the ciphers, or the letters, that are
nearly alike, and what are the points of difference.

The higher arts of comparison to impress difference are best
illustrated when both differences and agreements have to be
noted They would have to be resumed after the discussion of
the intellectual force of Agreement or Similarity. The chief
stress of the present explanation lies in regarding Discrimina-
tion as the necessary prelude of every intellectual impression,
as the basis of our stored-up knowledge, or memory. Agree-
ment is pre-supposed likewise; but there is not the same
necessity, nor is it expedient, to follow out the workings of
Agreement, before considering the plastic power of the intellect.

The Retentive Facility.

This is the faculty that most of all concerns us in the work of
Education. On it rests the possibility of mental growths or
capabilities not given by nature.

Every impression made upon us, if sufficient to awaken con-
sciousness at the time, has a certain permanence; it can persist
after the original ceases to work; and it can be restored after-
wards as an idea or remembered impression. The bursting out
of a flame arouses our attention, gives a strong visible impres-
sion, and becomes an idea or deposit of memory. It is thought
of afterwards without being actually seen.

I t is not often that one single occurrence leaves a permanent
and recoverable idea; usually, we need several repetitions for
the purpose. The process of fixing the impression occupies a
certain length of time; either we must prolong the first shock,
or renew it on several successive occasions. This is the first
law of Memory, Retention or Acquisition: "Practice makes
perfect"; " Exercise is the means of strengthening a faculty,"
and so forth. The good old rule of the schoolmaster is simply
to make the pupil repeat, rehearse, or persist at, a lesson, until
it is learnt.

All improvement in the art of teaching consists in having
regard to the various circumstances that facilitate acquirement,
or lessen the number of repetitions for a given effect. Much is
possible in the way of economising the plastic power of the
human system; and when we have pushed this economy to the
utmost, we have made perfect the Art of Education in one lead-
ing department. I t is thus necessary that the consideration of
all the known conditions that favour or impede the plastic
growth of the system, should be searching and minute.

Although some philosophers have taught that all minds are
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Education as a Science. 13

nearly equal in regard to facility of acquirement, a schoolmaster
that would say so, must be of the very rudest type. The in-
equality of different minds in imbibing lessons, under the very
same circumstances, is a glaring fact; and is one of the obstacles
encountered in teaching numbers together, that is, classes. I t
is a difficulty that needs a great deal of practical tact or
management, and is not met by any educational theory.

The different kinds of acquirements vary in minor circum-
stances which are important to be noticed after exhausting the
general or pervading conditions. The greatest, contrast is
between what belongs to Intelligence, and what belongs to the
Feelings and the WilL The more strictly Intellectual depart-
ment comprises Mechanical Art, Language, the Sensible World,
the Sciences, Fine Art; and to each of these heads may attach
specialities not hard to assign.

General circumstances favouring Retentiveness.

(1.) The Physical condition. This has been already touched
upon, both in the review of Physiology, and in the remarks on
Discrimination. It includes general health, vigour and fresh-
ness at the moment, together with the farther indispensable
proviso, that the nutrition, instead of being drafted off to
strengthen the mere physical functions, is allowed to run in
good measure to the brain.

In the view of mental efficiency, the muscular system, the
digestive system, and the various organic interests, are to be
exercised up to the point that conduces to the maximum of
general vigour in the system, and no farther. They may be
carried farther in the interest of sensual enjoyment, but that is
not now before us. Hence a man must exercise his muscles,
must feed himself liberally and give time to digestion to do its
work, must rest adequately—all for the greatest energy of the
mind, and for the trying work of education in particular. Nor
is it so very difficult, in the present state of physiological and
medical knowledge, to assign the reasonable proportions in all
these matters, for a given case.

Everything tends to show that, in the mere physical point of
view, the making of impressions on the brain, although never
remitted during all our waking moments, is exceedingly unequal
at different times. We must be well aware that there are
moments when we are incapable of receiving any lasting im-
pressions, and there are moments when we are unusually
susceptible. The difference is not one wholly resolvable into
more mental energy on the whole; we may have a considerable
reserve of force for other mental acts, as the performance of
routine offices, and not much for retaining new impressions; we
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14 Education as a Science.

are capable of reading, talking, writing, and of taking an interest
in the exercises; we may indulge emotions, and carry ou'u pur-
suits, and yet not be in a state for storing the memory, or
amassing knowledge. Even the incidents that we take part
in sometimes fail to be remembered beyond a very short time.

What, then, is there so very remarkable and unique in the
physical support of the plastic property of the brain ? What
are the moments when it is at the plenitude of its efficiency ?
What are the things that especially nourish and conserve it ?

Although there is still wanting a careful study of this whole
subject, the patent facts appear to justify us in asserting, that
the plastic or retentive function is the very highest energy
of the brain, the consummation of nervous activity. To
drive home a new experience, to make an impression self-
sustaining and recoverable, uses up (we are to suppose) more
brain force than any other kind of mental exercise. The
moments of susceptibility to the storing up of knowledge, the
engraving of habits and acquisitions, are thus the moments of
the maximum of unexpended force. The circumstances need to
be such as to prepare the way for the highest manifestation of
cerebral energy; including the perfect freshness of the system,
and the absence of everything that would speedily impair i t

To illustrate this position, I may refer to the kind of mental
work that appears to be second in its demand on the energy of
the brain. The exercise of mental constructiveness—the
solving of new problems, the applying of rules to new cases, the
intellectual labour of the more arduous professions, as the law,
where a certain amount of novelty attends every case that
occurs—demands no little mental strain, and is easy according to
the brain vigour of the moment. Still, these are exercises that
can be performed with lower degrees of power; we are capable
of such professional work in moments when our memory would
not take in new and lasting impressions. In old age, when we
cease to be educable in any fresh endowment, we can still
perform these constructive exercises; we can grapple with new
questions, invent new arguments and illustrations, decide what
should be done in original emergencies.

The constructive energy has all degrees, from the highest
flights of invention and imagination down to the point where
construction shades off into literal repetition of what has fonnerly
been done. The preacher in composing a fresh discourse puts
forth more or less of constructiveness: m repeating prayers and
formularies, in reading from book, there is only reminiscence.
This is the third and least exigent form of mental energy; it is
possible in the very lowest states of cerebral vigour. When
acquisition is fruitless, construction ifl possible; when a slight
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Education as a Science. 15

departure from the old routine passes the might of the intelli-
gence, literal reminiscence may operate.

Another mode of mental eneTgy that we are equal to, when
the freshness of our susceptibility to new growths has gone off,
is searching and noting. This needs a certain strain of atten-
tion ; it is not possible in the very lowest tide of the nervous
flow; but it may be carried on with all but the smallest degrees
of brain power. When the scholar or the man of science ceases
to trust his memory implicitly for retaining new facts that occur
in his reading, observation or reflection, he can still keep a
watch for them, and enter them in his notes. So in the hours
of the day when memory is less to be trusted, useful study may
still be maintained by the help of the memorandum and the
note-book.

The indulgence of the emotions (when not violent or exces-
sive) is about the least expensive of our mental exercises, and
may go on when we are unfit for any of the higher intellectual
moods, least of all for the crowning work of storing up new
knowledge or new aptitudes. There are degrees here also; but,
speaking generally, to love or to hate, to dominate or to worship,
although impossible in the lowest depths of debility, are within
the scope of the inferior grades of nervous power.

From this estimate of comparative outlay, we may judge what
are the times and seasons and circumstances most favourable to
acquirement. I t may be assumed that in the early part of the
day the total energy of the system is at its height, and that
towards evening it flags; hence morning is the season of improve-
ment. For two or three hours after the first meal, the strength
is probably at the highest; total remission for another hour or
tavo, and a second meal, (with physical exercise when the
labour has been sedentary), prepare for a second display of
vigour, although presumably not equal to the first; when the
edge of this is worn off, there may, after a pause, be another
bout of application, but far inferior in result to the first or even
to the second. No severe strain should be attempted in this
last stage; not much stress" should be placed on the available
plasticity of the system, although the constructive and routine
efforts may still be kept up.

The regular course of the day may be interfered with by
exceptional circumstances, but these only confirm the rule. If
we have lain id),e or inactive for the early hours, we may of
course be fresher in the evening, but the late application will
not make up for the loss of the early hours; the nervous energy
will gradually subside as the day advances however little
exertion we may make. Again, we may at any time determine
an outburst of nervous energy by persistent exercise and by

 at U
niversity of M

ichigan on June 24, 2015
http://m

ind.oxfordjournals.org/
D

ow
nloaded from

 

http://mind.oxfordjournals.org/


16 Educaiion as a Science.

stimulation, which draws blood to the brain, without regard to
circumstances and seasons, but this is wasteful in itself and
disturbing to the healthy functions.

As a general rule, the system is at its greatest vigour in the
cold season of the year; and most work is done in winter.
Summer studies are comparatively unproductive.

The review of the varying plasticity in the different stages of
life might be conducted on the same plan of estimating the col-
lective forces of the system, and the share of these available for
brain work, but other circumstances have to be taken into the
account, and I do not enter upon the question here.

There are many details in the economy of the plastic power
that have a physical as well as a mental aspect. Such are those
relating to the strain and remission of the Attention, to the
pauses and alternations during the times of drill, to the modera-
ting of the nervous excitement, and other matters. These should
all find a place under the head of the Retentive functioa It is
expedient now to take up the consideration of the subject from
the purely mental side.

(2.) The one circumstance that sums up all the mental aids to
plasticity is CONCENTRATION. A certain expenditure of nervous
power is involved in every adhesion, every act of impressing the
memory, every communicated bias; and the more the better.
This supposes, however, that we should withdraw the forces, for
the time, from every other competing exercise ; and especially,
that we should redeem all wasting expenditure for the purpose
in view.

It is requisite, therefore, that the circumstances leading to the
concentration of the mind should be well understood. We
assume that there is power available for the occasion, and we
seek to turn it into the proper channel. Now there is no doubt
that the will is the chief intervening influence, and the chief
stimulants of the will are, as we know, pleasure and pain. This
is the rough view of the case. A little more precision is attain-
able through our psychological knowledge.

And first, the Will itself as an operating or directing power,
that is to say, the moving of the organs in a given way under a
motive, is a growth or culture ; it is very imperfect at first, and
improves by usage. A child of twelve months cannot by any
inducement be prompted readily to clap its hands, to point with
its forefinger, to touch tho tip of its nose, to move its left
shoulder forward. The most elementary acts of the will, the
alphabet of all the higher acquisitions, have first to be learned
in a way of their own; and until they have attained a sufficient
advancement, so as to be amenable to the spur of a motive, the
teacher has notliing to go upon.
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Education as a Science. 17

I have elsewhere described this early process, as I conceive it,
in giving an account of the development of the Will In the
practice of education, it is a matter of importance as showing at
what time mechanical instruction is possible, and what impedes
its progress at the outset, notwithstanding the abundance of
plasticity in the brain itself. The disciplining of the organs
to follow directions would seem to be the proper province of
the Infant schooL

Coming now to the influences of concentration, we assign the
first place to intrinsic charm, or pleasure in the act itself. The
law of the Will, in its side of greatest potency, is that Pleasure
sustains the movement that brings it. The whole force of the
mind at the moment goes with the pleasure-giving exercise.
The harvest of immediate pleasure stimulates our most intense
exertions, if exertion serves to prolong the blessing. So it is
with the deepening of an impression, the confirming of a bent
or bias, the associating of a couple or a sequence of acts; a
coinciding burst of joy awakens the attention and thus leads to
an enduring stamp on the mental framework.

The engraining efficiency of the pleasurable motive requires
not only that we should not be carried off into an accustomed
routine of voluntary activities, such as to give to the forces another
direction, as when we pace too and fro in a flower garden; but also
that the pleasure should not be intense and tumultuous. The law
of the mutual exclusi«n of great pleasure and great intellectual
exertion forbids the employment of too much excitement of
any kind, when we aim at the most exacting of all mental
results—the forming of new adhesive growtha A gentle
pleasure that for the time contents us, there being no great
temptation at hand, is the best foster-mother of our efforts at
learning. Still better, if it be a growing pleasure; a 6mall
beginning, with steady increase, never too absorbing, is the best
of all stimulants to mental power. In order to have a yet
wider compass of stimulation, without objectionable extremes,
we might begin on the negative side, that is, in pain or priva-
tion, to be gradually remitted in the course of the studious
exercise, giving place at last to the exhilaration of a waxing
pleasure. All the great teachers from Socrates downwards
seem to recognise the necessity of putting the learner into a
state of pain to begin with; a fact that we are by no means to
exult over, although we may have to admit the stern truth that
is in it. The influence of pain, however, takes a wider range
than here supposed, as will be seen under our next head.

A moderate exhilaration and cheerfulness growing out of the
act of learning itself is certainly the most genial, the most
effectual means of cementing the unions that we desire to form
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18 Education as a Science.

in the mind. This is meant when we speak of the learner
having a taste for his pursuit, having the heart in it, learning
con, amort. The fact is perfectly well known; the error, in
connection with it, lies in dictating or enjoining this state of
mind on everybody in every situation, as if it could be
commanded by a wish, or as if it were not itself an expensive
endowment. The brain cannot yield an exceptional pleasure
without charging for it.

Next to pleasure in the actual, as a concentrating motive, is
pleasure in prospect, as in learning what is to bring us some
future gratification. The stimulus has the inferiority attaching
to the idea of pleasure as compared with the reality. Still it
may be of various degrees, and may rise to a considerable pitch
of force. Parents often reward their children with coins for
success in their lessons ; the conception of the pleasure in this
case is nearly equal to a present tremor of sense-delight. On
the other hand, the promises of fortune and distinction, after a
long interval of years, have seldom much influence in con-
centrating the mind towards a particular study.

Let us now view the operation of Pain. By the law of the
will, pain repels us from the thing that causes i t A
painful study repels us, just as an agreeable one attracts and
detains us. The only way that pain can operate is when it ia
attached to neglect, or to the want of mental concentration in a
given subject; we then find pleasure, by comparison, in sticking
to our task. This is the theory of punishing the want of applica-
tion. I t is in every way inferior to the other motives ; and this
inferiority should be always kept in view in employing it, as
every teacher often must with the generality of scholars. Pain
is a waste of brain-power; while the work of the learner needs
the very highest form of this power. Punishment works at a
heavy percentage of deduction, which is still greater as it
passes into the well-defined form of terror. Every one has
experienced cases where severity has rendered a pupil utterly
incapable of the work prescribed.

Discarding all a priori theories as to whether the human
mind can be led on to study by an ingenious system of plea-
surable attractions, we are safe to affirm that if the physical
conditions are properly regarded, if the work is within the
compass of the pupil's faculties, and if a fair amount of
assistance is rendered in the way of intelligible direction, although
some sort of pain will frequently be necessary, it ought not to
be so great as to damp the spirits and waste the plastic energy.

The line of remark is exactly the same for pain in prospect,
with allowance for the difference between reality and the idea.
I t is well when prospective pain has the power of a motive,
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Education as a Science. 19

because the future bad consequences of neglect are so various
and so considerable, as to save the resort to any other. But
since the young mind in general is weak in the sense of futurity,
whether for good or for evil, only very near, very intelligible
and very certain pains can take the place of presently acting
deterrents.

In the study of the human mind, we need, for many purposes,
to draw a subtle distinction between feeling as Pleasure or
Pain, and feeling as Excitement not necessarily pleasurable or
painful This subtlety cannot be dispensed with in our present
subject. There is a form of mental concentration that is pro-
perly termed excitement, and is not properly termed pleasurable
or painful excitement. A loud or sudden shock, a rapid whirl-
ing movement, stirs, wakens or excites us; it may also give us
pleasure or pain, but it may be perfectly neutral: and even
when there is pleasure or pain, there is an influence apart from
what would belong to pleasure or pain, as such. A state of
excitement seizes hold of the mind for the time being and shuts
out other mental occupations; we are engrossed with the
subject that brought on the state, and are not amenable to
extraneous influences, until that has subsided. Hence, excite-
ment is pre-eminently a means of making an impression, of
stamping an idea in the mind: it is strictly an intellectual
stimulus. There is still the proviso (under the general law of
incompatibility of the two opposite moods) that the excitement
must not be violent and wasting. In well-understood modera-
tion, excitement is identical with attention, mental engrossment,
the concentration of the forces upon the plastic or cementing
operation, the rendering permanent as a recollection what lies
in the focus of the blaze. Excitement, so denned, is worthless
as an end, but is valuable as a means; and that means is the
furtherance of our mental improvement by driving home some
useful concatenation of ideas.

Another subtlety remains—a distinction within a distinction.
After contrasting feeling as excitement with feeling as pleasure
or pain, we must separate the useful from the useless or even
pernicious modes of excitement. The useful excitement is wlint
is narrowed and confined to the subject to be impressed; the
useless, and worse than useless, excitement is what spi ends far
and wide, and embraces nothing in particular. It is easy to get'
up the last species of excitement—the vague, scattered, and
tumultuous mode—but this is not of avail for any set purpose;
it way be counted rather as a distracting agency than as a
means of calling forth and concentrating the attention upon an
exercise.

The true excitement for the purpose in view is what grows
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20 Education as a Science.

out of the very subject itself, surrounding and adhering to that
subject. Now for this kind of excitement, the recipe is con-
tinuous application of the mind in perfect surrounding still-
ness. Restrain all other solicitation of the senses, keep the
attention upon the one act to be learnt; and, by the law of
nervous and mental persistence, the currents of the brain will
become gradually stronger and stronger, until they have reached
the point when they do no more good for the time. This is
the ideal of concentration by neutral excitement.

The enemy of such happy neutrality is pleasure from with-
out ; and the youthful mind cannot resist the distraction of a
present pleasure, or even the scent of a far-off pleasure. The
schoolroom is purposely screened off from the view of what is
going on outside; while all internal incidents that hold out
pleasurable diversion are carefully restrained, at least during the
crisis of a difficult lesson. A touch of pain, or apprehension, if
only slight, is not unfavourable to the concentration.

A very important observation remains, namely, that relation-
ship of Retention to Discrimination which was stated in intro-
ducing the function of Discrimination. The consideration of this
relationship illustrates with still greater point the true character
of the excitement that concentrates and does not distract nor
dissipate the energies. The moment of a delicate discrimination
is the moment when the intellectual force is dominant; emotion
spurns nice distinctions, and incapacitates the mind for feeling
them. The quiescence and stillness of the emotions enables the
mind to give its full energies to the intellectual processes
gi nerally ; and of these, the fundamental is perception of differ-
ence. Now the more mental force we can throw into the act
of noting a difference, the better is that difference felt, and
tlic letter it is impressed. The same act that favours discrimina-
tion, favours retention. The two cannot be kept separate. No
law of the intellect appears to be more certain than the law that
connects our discriminating power with our retentive power. '
In whatever class of subjects our discrimination is great—
colours, forms, tunes, tastes—in that class our retention is great
"Whenever the attention can be concentrated on a subject in
such a way as to make us feel all its delicate lineaments, which
is another way of stating the sense of differences, through that
very circumstance a great impression is made on the memory ;
there is no more favourable moment for engraving a recollection.

The perfection of neutral excitement, therefore, is typified by
the intense rousing of the forces in an act or a series of acts of
discrimination. If by any means we can succeed in this, we
are sure that the other intellectual consequences will follow.
It is a rare and difficult attainment in volatile years : the con-
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Education as a Science. 2t

ditions, positive and negative, for its highest consummation
cannot readily he commanded. Yet we should clearly compre-
hend what these conditions are ; and the foregoing attempt has
been made to seize and embody them.

Pleasure and pain, besides acting in their own character, that
is, directing the voluntary actions, nave a power as mere excite-
ment, or as wakening up the mental blaze, during which all
mental acts, including the impressing of the memory, are more
effective. The distinction must still be drawn between concen-
trated and diffused excitement, between excitement in, and
excitement away from, the work to be done. Pleasure is the
most favourable adjunct, if not too great. Pain is the more
stimulating or exciting; under a painful smart the forces are
very rapidly quickened for all purposes, until we reach the
point of wasteful dissipation. This brings us round again to the
Socratic position, the preparing of the learner's mind by the
torpedo or the gad-fly.

The full compass of the operation of the painful stimulant is
well shown in some of our most familiar experiences as learners.
In committing a lesson to memory, we con it a number of times
by the book : we then try without the book. We fail utterly,
and are slightly pained by the failure. We go back to the book,
and try once more without it. We still fail, but strain the
memory to recover the lost trains. The pains of failure and the
act of straining stimulate the forces; the attention is roused
seriously and energetically. The next reference to the book
finds us far more receptive of the impression to be made ; the
weak links are now re-inforced with avidity, and the next trial
shows the value of the discipline that has been undergone.

One remark more will close the view of the conditions of
plasticity. It is that Discrimination and Retentiveness have a
common support in rapidity and sharpness of transition. A
sharp and sudden change is commonly said to make a strong
impression: the fact fmplied concerns discrimination and reten-
tion alike. Vague, shadowy, ill-defined boundaries fail to be
discriminated, and the subjects of them are not remembered.
The educator finds great scope for his art in this consideration
also.

A. BAIN.

 at U
niversity of M

ichigan on June 24, 2015
http://m

ind.oxfordjournals.org/
D

ow
nloaded from

 

http://mind.oxfordjournals.org/

